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We, Dtrmop Rubbbb Company 
Lbutbd, a British Company of 32, 
Osnaburgh Street, London, N.W.I, 
Fbank Geobgb Wuxcam King and 
5 Leonabd John LABfBOiTBK, both Britiflh 
Subjects and both of the afwesaid Com- 
pany's Works at Fort Dunlop, Erding- 
ton, Birmingham, in the County of 
Warwick, do hereby declare the nature of 

10 this invention to be as follow : — 

This invention ccmcems improvements 
in tyres for vehicles and in particular 
concerns improvements in treads of 
pneumatic tyres especially those which 

15 are moulded from compositions of or con- 
taining india-rubber. 

The treads of such tyres are commonly 
formed with a pattern comprising up- 
standing ribs and /or a plurality of studs 

20 each of which pattern units presents a 
working sur&ce to that of the ro^. 

The edges formed between the working 
surfaces of the tread pattern units and 
their radially extending wall portions 

25 contribute materially to the road-holding 
non-skid properties of the tyre. 

The main object of the present inven- 
tion is the provision of a tread composed 
of tread pattern units ^^<^ may be of 

30 known types having woiteig surfaces of 
substantial area, but in which the edges 
of such units constituting the tread are 
shaped in a particular manner so as to 
provide not only a greater increased total 

35 lengtii of edge, but also an edge of a 
shape particulaiiy adapted to improve the 
road-holdii^ quafities of the tyre. 

The formation or shape of the edges of 
the tread pattern imits to be described 

40 also provides a less concentrated distri- 
bution of stress at the root portions of the 
pattern units. 

According to this invention a tyre tread 
comprises upstanding road contacts hav- 

45 ing woiking surfaces, the edge pOTtions 
of some or all of which are characterised 
by grouped or continuous corrugations, 
serrations, or otherwise irr^ulwly 
shaped teeth or similar forms of projec- 

50 tions. 

Such irregular edges are int^rally 
moulded or cut in the upstanding wall 
portions of the majority or of all the said 



road contacts, preferably in the form of 
continuous bands of serrations or corru- 55 
gations which extend throu^out the 
whole or the major portion of the total 
length presented to the road by such con- 
tacts. 

Such projections or indentations may 60 
hftve a pitch and amplitude which may 
be defin«i respectively as the distance 
between successive salients, and the 
depth of any salient measured perpendi- 
cukrly from its apex to its base. 65 

For instance, the edge portions may 
consist wholly or mainly of serrations, 
the pitch of which does not exceed 
16 mm. and the amplitude of which does 
not exceed 8 mm. 70 

While the above maximum values of 
pitch and ampHtude are considered the 
maximum values desirable for pneumatic 
tyres of the largest section, we arrange 
that such values should not exceed a 76 
definite proportion of the tread width, 
(which is the distance between the edges 
of the tread measured across the arc of 
the tread) having regard to the f&ct that 
the projections are an adjunct or modifies- 80 
tion of the tread pattern proper and do 
not themselves necessarily constitute the 
main ccmfiguration of the tread pattern. 

Preferably, the ratios of pitch and 
amphtude to the tread width do not 85 
exceed ^ and * /„ respectively. 

While it will be realised that there are 
many varieties of irregular edges, the 
following particular forms may be more 
particularly described. 90 

For example, where serrations are used, 
these may take the form of continuous 
series of salient and re-entrant porticms, 
the convergent sides of which meet at 
right angles to one another and which are 95 
inclined at about 45° or other angle to 
the midplane of the tyre and are of equal 
or neariy equal length approximating to 
5 or 6 mm. 

It may, however, be convenient to 100 
modify these lengths slightly as for in- 
stance, in tyres having circumferentially 
or transversely sinuous ribs by making 
alternate sides of the serrations of un- 
equal lengtii and about 6 and 4 mm. 105 
long respectively, whereby the curvatitfe 
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of the rih may be conveniently followed other forms. 

whik retaining the required uigle The width of the grooves beftween the 

between the aides. studs or ribs may mmfTiTfl>i slig^y to- 

We may, however, vary the lengths and wards their bases as compared with the 46 

5 angles of the feces of Uie projections to width of the grooves at the wooing sur- - 

the midplane of the tyre in any suitable faces of adjacent studs or ribs, imd .the 

manner, for instance one face may be at bases of the studs and their projections' 

iig}it angles to the midplane of ^e tyre may metge into the foundation surfeoes. 

and the other at an angle of 45''. of the groove with suitable curvature. 50 

10 Where corrugations are used, these may The said indentations may be wholly 

consist of adjacent semi-circular projec- restricted to the marginal edge portions 

tions of about 6 mm. diameter. of the majority of the substantially flat 

A third type consists of a succession of working surfaces of the ribs or studs, for 

square or wedge-shaped projections, the instance, the overall width of a road con- 55 

15 three sides of each projection being of the tacting rib or stud may be 20 mm. and ' " . 

order of 5 mm. in length and being the width of each of the indented 

separated by re-entrant portions of the marginal portions may be of the order of 

same order of length. 5 mm. or less. 

Indentations upon adjacent edges of the The length of a portion of the work- 60 

20 ribs or studs constituting the general ing surface of a non-skid stud or rib 

pattern of the tyre tread may be which is say 40 mm. long, may be in- . 

arranged so that the salient parts between creased by 50% to a length of 60 mm. by 

the indentations on the one rib or stud serrating its e<%e, the whole of the addi- 

coincide with the re-entrant portions on tional length being eflFectdve for increased 65 

25 the rib or stud opposite. road-holding purposes. 

The overall width of the groove defined If desir^ the projections may be 

by the apices of the re-entrant portions moulded initially to stand above the edges 

of the adjacent ribs or studs may be of of the working surfaces of the road coh- 

the order of 10 mm. or less, but when the tacts but whether so initially moulded or 70 

30 salient portions are staggered so as not to moulded to the same level as that of Hie 
be directly opposite to one another, the working surfaces, the projections are con- 
salients may approach closely to a stantly renewed in outline by abrasive 
distance of the order of 1 mm. from the contact with the road surface, 
centre line of the groove separating any desired the projections may be 75 

36 two such ribs or studs, or may pass beyond moulded of different sections at different 

such a line so as to intermesh with one depths so that as the tread wears down, 

another. a different edge formation is displayed 

T^e ribs or studs of any tyre may be and brought into use, 
modified as described by serrations only. Dated this 24th day of January, 1936. 

40 or by corrugations only, or by square W. BOND, 

castellations or a mbcture of these or Acting for the Applicants. 
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80 We, DuNiiOP Rubber Company 
Limited , a British Company of 32, 
Osnaburgh Street, London, N.W.I, 
Fbakk Gbobgb WnjJAM Kma and 
Lbokabd John Lambottbn, both British 

85 Subjects and both of the aforesaid Com- 
pany's Works at Fort Dunlop, Erding- 
ton, Birmingham, in the County of 
Warwick, do hereby declare the nature of 
this invention and in what manner the 

90 same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement : — 

This invention concerns improvements 
in tyres for vehicles and in particular con- 

95 cems improvements in treads of pneu- 
znatic tyres especially those which aie 
moulded from compositions of or contain- 
ing india-rubber. 



The treads of such tyres are commonly 
formed with a pattern comprising up- 100 
standing ribs and /or a plurality ot^ studs 
each of which pattern units presents a 
working surface to that of the road. 

The edges formed between the work- 
ing surfaces of the tread pattern units and 105 
their radially extending wall portions 
contribute materially to the road liold- 
ing non-skid properties of the tyre. 

The main object of the present inven-. 
tion is the provision of a tread composed 110 
of tread pattern units which may be oif. 
known types having workiiig surfaces of 
substantial area, but in which the edges 
of such units constituting the tread, are 
shaped in a particular manner so as to 115 
provide not only a greatly increased . total 
length of edge, but also an edge of a shape 
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partionlarly adapted to improve road 
holding qualities of the t3rre. 

The formation or shape of the edges of 
the tread pattern units to be described 

5 also provides a \es» concentrated distribu- 
tion of stress at the root portions of the 
pattern units. 

Some of the large number of tread 
patterns disclosed by the prior art are 

10 shown for insUmce, in the 1922 edition 
of Pearson's " Pneumatic Tyres '\ and a 
number of these patterns embody 
pattern units in the form of star-shaped 
studs and. or circumferential or trans- 

15 varse ribs of zig-zag formation. 

In most of these patterns however, the 
indented portions of the edges of the 
pattern units are of sufficient size to 
clearly m^ntain their identity as such 

*20 even when seen at a distance or when 
reduced to small scale illustrationB. 

In some of these patterns, when 
moulded to full size, the tapering pointed 
portions produced by the indentations 

25 referred to, present in themselves com- 
paratively long but narrow surfaces 
which not only form an essential part of 
the pattmi but also initially sustain a 
substantial proportion of the load imposed 

30 on each pattern unit. 

There is in some cases, a tendency for 
such tapering major projections to wear 
away rapidly and to induce a more rapid 
rate" of wear in the remaining portions of 

35 the pattern units of which they form a 
substantial part. In others the irregular 
shapes are introduced to provide a dmer- 
entiation of pattern or in some cases 
simply to provide a decorative effect. 

40 In contradistinction to the above, we 
superpose xxpon an existing tread pattern 
a particular kind of edge formation con- 
sisting of minor indentations which are 
selected of such an order of size in rela- 

45 tion to the width of the tread and pattern 
units, that substantially the whole of the 
load and wear is permanently sustained 
by the relatively broad road contacting 
surfaces of the units of the original 

60 pattern. 

In consequence, the minor indentations 
so superposed presCTve their effectiveness, 
since they do not wear away unduly fast 
themselves, nor do they induce a faster 

55 rate of wear upon the units of the pattern 
upon which they are superposed. 

The effectiveness of the original or 
basic tread pattern is thus preserved in 
regard to both its distinctiveness which is 

60 dependent upon the shape and grouping 
of the various pattern units, and the 
abrasion resisting qualities of such units, 
while at the same time we confer the 
maximum protection against slip by the 

65 edge formation superposed upon the 



whole or the majOT portion of all edges 
presented to the road by the existing 
pattern. 

AcccMpding to this invention, a tyre 
tread comprises upstanding projections 70 
such as riro and /or studs arranged in a 
pattern which constitutes the effective 
load sustaining portions of the tread in 
contact with the road, the marginal por- 
tions of which projections are character- 75 
ised by a saw-toothed, c<»rugated or like 
formation superposed thereon, which 
extends throughout the whole or the 
major portion of the total length of edge 
presented by such projections throughout 80 
the tread, the pitch and amplitude of 
which serrations, corrugations, or the 
like respectively do not exceed one tenth 
and one twentieth of the total width of 
the tread. 85 

Such irregular edges are integrallv 
moulded or cut in the upstanding wall 
portions of the majority or of all of the 
said road contacts, preferably in the 
form of continuous bands of serrations or 90 
corrugations which extend throughout 
the whole or the major portion of the 
total length presented to the road by such 
contacts. 

In order that the invention may be 95 
more easily understood and readily 
carried into effect, the same will now be 
described with reference to the accom- 
panjdng drawings in which : — 

Elgs. 1 to 6 show various forms of 100 
indented edge according to the invention. 
Fig.. 7 shows portions of a tyre tread in 
plan view, and ¥ig, 8 shows two edges 
having closely adjacent indentations. 

The upstanding tread projections are 105 
formed with road contacting surfjEwies 1 of 
substantial area bordered by indentations 
having a pitch p defined as the distance 
between successive saHents, and an ampli- 
tude a defined as the depth of any salient 110 
measured perpendicularly from its apex 
to its base, the actual dimensions of which 
indentations do not exceed the specified 
proportions of the tread width w, (which 
is the distance between the edges 3 of the 115 
tread measured across the arc of the tread) 
having regard to the fact that the inden- 
tations are an adjunct or modification of 
the tread pattern proper and do not them- 
selves constitute the main confiiguration 120 
of the tread pattern which is dependent on 
the size and arrangement of the road con- 
tacting surfaces L 

While it wtM be realised that there are 
many varieties of irregular edges, obtain- 125 
able with teeth of symmetrical or asym- 
metrical shape the following are more 
particularly described. 

For example, where serrations are used 
as in Figs. 1 and 7, serrations take the 130 
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fonn of continuous series of salient and 
re-entrant portions, the convergent sides 
of which meet at right angles to one an- 
other and are of equal or nearly equal 
6 length. 

It may, however, be convenient to 
modify the shape of these indentations 
slightly as for instance, in tyres having 
circun[iferentiidly or transversely sinuous 

10 ribs by making cdtemate sides of some of 
the serrations of unequal length, where- 
by the curvature of the rib may be con- 
veniently followed while retaining the 
angle of 90® or other required angle 

15 between the sides. 

We may, however, vary the lengths 
and angles of the faces of the projections 
to the midplane of the tyre in any suit- 
able manner, for instance one face may 

20 be at right angles to the midplane of the 
tyre and the other at an angle of 45° as 
shown in Fig. 2. 

Where corrugations are used, these 
may consiBt of adjacent approximatelv 

25 semi-circular projections or re-entrant 
portions as shown in Figs. 5 and 6 respec- 
tively. 

A succession of square or wedge-shaped 
projections may also be used as shown in 

30 Fi^. 4 and 3, the three sides of each 
square projection being separated by re- 
entrant portions of the same order of 
length, as the sides. 
The indentations upon adjacent edges 

36 of the ribs or studs constituting the 
general pattern of the tyre tread are pre- 
ferably arranged as shown in Fig. 7, so 
that the salient parts between the indenta- 
tdons on the one rib or stud coincide with 

40 the re-entrant portions on the rib or stud 
opposite. 

The overall width of the grooves 2 
defined by the apices of the re-entaant 
portions of the adjacent ribs or studs may 

46 be of the order of 10 nun. or less, but 
when the salient portions are staggered 
as described above, so as not to be directly 
opposite to one another as shown in Fig. 
7, the salients may approach closely (to a 

50 distance of the order of 1 mm.) the centre 
line of the groove separating any two such 
ribs or studs, or may pass beyond such a 
line so as to intermeah or nearly inter- 
mesh with one another as shown in Fie 

66 8. ^ 
The ribs or studs of any tyre tread may 
be modified as described by serrations 
only, or by corrugations only, or by 
square casteUations or a mixture of these 

60 or other forms. 

The widtii of the grooves between the 
studs or ribs may HiTm'niQh slightly to- 
wards their bases as compared with the 
width of the grooves at the wooing sur- 

65 faces of adjacent studs or ribs, and the 



bases of the studs and their projections 
may merge into the foundation suzfaoee 
of the groove with suitable curvature. 

The said indentations are wholly 
restricted to the mai^nal edge portions 70 
of the majority of the substantially flat 
working surfaces of the ribe or studs, 
whereby the length of a portion of. tlie 
WOTking surface of a non-skid stud or lib 
which is say 40 mm. long, may be in- 76 
creased by 50% to a length of 60 mm., 
the whole of the additional lengtti being 
effective for increased road-holding pur- 



If desired the projections may be 80- 
moulded initially to stand above the edges 
of the working surfaces of the road con- . 
tacts but whether so initially moulded or 
moulded to the same level as that of the 
working surfaces, the outline presented 86 
by the projections remains substantially 
unaffected as the road contacting surfaces 
wear down in abrasive contact with the 
road. 

If desired tiie projections may be 90- 
moulded of different sections at different 
depths so that as the tread wears down, 
a different edge formation is displayed 
and brought into use. 

Having now particularly described and 96 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that vh&t we 
claim is : — 

1. A tyre tread comprising upstanding 100 
projections such as nbs and /or studs 
arranged iu a pattern which constitutes 
the effective load sustaining portions of 
the tread in contact with the road, the 
marginal portions of which projections 106 
are characterised by a saw toothed, corru- 
gated, or like formation superposed there- 
on, which extends throughout the whole 

or the major portion of the total length 
of edge presented by such projections 110 
throughout the tread, the pitch and 
amplitude of which serrations, corruga- 
tions or the like respectively do not exceed 
one tenth and one twentieth of the total 
width of the tread. 115 

2. A tread according to the preceding 
claim characterised by adjacent indented 
edges, the salient and re-entrant portions 
of one of which register respectively with 
the re-entrant and salient portions of the 120 
other. 

3. A tread according to either of the 
preceding claims characterised by pro- 
jections formed with indentations of 
different shapes at different tread levels. 125 

4. Pneumatic tyres having tread 
patterns of which the edges of the studs 
or ribs forming the patterns are shaped 
substantially as described with reference 

to the accompanying drawings. 130 
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Dated this SOtii day of June, 1936. W. BOND, 

Actdng for the Applicante. 



Abingdon : Panted for Hjb Majesty'e Stationesy OfiOoe, by Buzgeee A Son. 



